The conformation of calreticulin is influenced by the endoplasmic reticulum luminal environment.
In order to understand the dynamics of the endoplasmic reticulum (ER) luminal environment, we investigated the role of Ca(2+), Zn(2+), and ATP on conformational changes of calreticulin. Purified calreticulin was digested with trypsin in the presence or absence of Ca(2+), Zn(2+), and ATP. At low Ca(2+) concentration (<100 micrometer), calreticulin is rapidly and fully degraded by trypsin, indicating that under these conditions the protein is in a highly trypsin-susceptible conformation. Increasing Ca(2+) concentration up to 500 micrometer or 1 mm resulted in protection of the full-length calreticulin and in generation of the 27-kDa fragment highly resistant to trypsin digestion. The 27-kDa protease-resistant core of the protein represented the NH(2)-terminal half of calreticulin and was identified by its reactivity with specific antibodies and by NH(2)-terminal amino acid sequence analysis. Ca(2+)-dependent changes in calreticulin's sensitivity to proteolysis indicate that agonist-induced fluctuation in the free ER luminal Ca(2+) concentration may affect the protein conformation and function. Trypsin digestion of calreticulin in the presence of Zn(2+) resulted in the formation of a 17-kDa central protease-resistant core in the protein corresponding to the central region of the protein, indicating that under these conditions the N- and C-domains of the protein are in an extended conformation. Here we also show that calreticulin is an ATP-binding protein but that it does not contain detectable ATPase activity. Digestion of the protein with trypsin in the presence of Mg(2+)-ATP protects the full-length protein. These results indicate that calreticulin may undergo frequent, ion-induced conformation changes, which may affect its function and its ability to interact with other proteins in the lumen of the ER.